Long-term light adaptation in photoreceptors of the housefly, Musca domestica.
The photoreceptors of many animals adapt, when illuminated, by reducing their sensitivities to light and improving their response speeds. Light adaptation is usually considered to be rapid and complete within minutes. However, under bright light conditions, I show that functionally significant improvements in impulse response amplitude and speed continue over the course of an hour in photoreceptors of the fly, Musca domestica. After sustained illumination, the average information rate, a measure of signalling performance, improved by 28% in a sample of sixteen photoreceptors. This long-term light adaptation is a robust phenomenon across animals and is repeatable within the same cell when light-adapting sessions are separated by a period of darkness. White-noise analysis of voltage responses to light and current stimuli indicate that much of the long-term changes observed are attributable to an improvement in the reliability with which photoreceptors register the timing of photon absorptions. It is also found that the impedance amplitude of the photoreceptor increases during long-term adaptation, suggesting that the area of the photoreceptor's membrane is reduced.